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THE PLASMA QHOLESTSROL IN N1PHBITIS -  OBSERVATIONS 
OK A SHORT SERIBS J )g  CASES .
. A lthough  c h o le s t e r o l  was f i r s t  i s o l a t e d  in  1775 , 
l i t t l e  was known re g a rd in g  i t  u n t i l  a  c o m p ara tiv e ly  re c e n t 
d a te .  In  th e  l a s t  tw enty y e a rs  much work has "been done 
on th e  v a r io u s  p rob lem s co n n ec ted  w ith  c h o le s t e r o l  a s  i t  
o c cu rs  in  p h y s io lo g ic a l  and p a th o lo g ic a l  c o n d i t io n s .  I t s  
m etabo lism  u n fo r tu n a te ly  i s  not y e t f u l ly  u n d ers to o d  and 
u n t i l  i t  i s  so , many o f th e s e  problem s w i l l  rem ain  u n so lv ed . 
I t  i s  Known, how ever, t o  be c lo s e ly  a s s o c ia te d  w ith  f a t t y  
a c id s  and l e c i t h i n .
C h o le s te ro l  i s  found in  th e  blood in  two forms
(a ) a s  f r e e  c h o le s te r o l  w hich e x i s t s  m ostly  in  th e  c e l l u l a r  
e le m e n ts , and
(b) a s  c h o le s t e r o l  combined w ith  v a r io u s  f a t ty  a c id s  to  
form e s t e r s .  T h is  l a t t e r  form p redom inates in  th e
p lasm a, bu t f r e e  c h o le s t e r o l  i s  a ls o  p r e s e n t .  The two 
form s to g e th e r  c o n s t i t u t e  th e  t o t a l  c h o le s te r o l  o f  th e  
b lo o d , and i t  i s  t h i s  combined v a lu e  which i s  c o n s id e re d  in  
th e  p re s e n t  work.
In  numerous p a th o lo g ic a l  c o n d it io n s ,  v a r i a t i o n  in  th e  
c h o le s te r o l  c o n te n t o f th e  b lood  o c cu rs . N e p h r i t i s  i s  one 
o f th e  d is e a s e s  w hich has e x c i te d  most i n t e r e s t  and many
( i )
in v e s t ig a t io n s  on th e  s u b je c t  have been made. Campbell 
in  a  rev iew  on " C h o le s te ro l  in  H e a lth  and D ise a se ” , comments 
on th e  d isc rep an cy  in  th e  v a r io u s  r e s u l t s  re c o rd e d , e s p e c ia l ly  
by th e  e a r l i e r  w orkers. He co n clu d es t h a t ,  on th e  w hole, 
h ig h  v a lu e s  a re  l ik e ly  to  be found in  c h ro n ic  parenchym atous 
n e p h r i t i s ,  and to  a l e s s  deg ree  in  ch ro n ic  i n t e r s t i t i a l  
n e p h r i t i s ,  and t h a t  in  th e  l a t t e r ,  a f a l l  o ccu rs  w ith  th e  
o n se t o f u raem ia . He ad d s, however, t h a t  more work i s
n e c e s s a ry  t o  d e te rm in e  th e  e x a c t c o n d it io n s  in  n e p h r i t i s  
u n d e r w hich an  in c re a s e  t a k e s  p la c e .  I t  seemed th e r e f o r e  
w o rth  w h ile , t o  i n v e s t i g a t e  a s e r i e s  o f  c a s e s ,  no t on ly  
t o  c o n firm  r e s u l t s  a lre a d y  o b ta in e d  bu t t o  a s c e r t a i n  th e  
d ia g n o s t ic  and p ro g n o s t ic  s ig n i f ic a n c e  o f  th e  C h o le s te ro l  
C on ten t o f  th e  b lood  in  th e  v a r io u s  ty p e s  o f  n e p h r i t i s .  
P re s e n t  I n v e s t ig a t i o n .
2fo e lu c id a te  th e s e  p o in ts  e s t im a t io n s  were c a r r i e d  y 
o u t on I .  A S e r ie s  o f  h e a l th y  c o n t r o l  o a se s .
I I .  A s e r i e s  o f  p a t i e n t s  s u f f e r in g  from n e p h r i t i s .
I I I .  A s e r i e s  o f  p a t i e n t s  w ith  r e n a l  c o n d it io n s  
o th e r  th a n  n e p h r i t i s .
IV. A s e r i e s  o f  c a rd ia c  o a se s  w ith  oedema.
Method o f  I n v e s t ig a t i o n .
In  a l l  th e  n e p h r i t i c ,  and in  most o f  th e  o th e r  c a s e s ,  
specim ens o f  b lood  were ta k e n , fo r  convenience*  sak e , ^u st 
b e fo re  th e  b eg in n in g  o f  a u re a  c o n c e n tr a t io n  t e s t ,  so t h a t  
th e  same sample se rv ed  f o r  th e  e s t im a t io n  o f  b o th  c h o le s ­
t e r o l  and o th e r  su b s ta n c e s . In  th e  few rem ain ing  c a s e s ,  
where t h i s  p ro ce d u re  was no t ad o p ted , specim ens o f  b lood  
were c o l l e c t e d  th r e e  to  fo u r  h o u rs  a f t e r  a  l i g h t  b r e a k f a s t .
The c h o le s t e r o l  e s t im a t io n s  were made on th e  p lasm a
a f t e r  th e  te c h n iq u e  o f  Myers and W ard e ll, a s  m o d ified  by
( 2 )
McAdam and S h is k in  and each  e s t im a t io n  was done in  d u p l ic a te .  
E x tr a c t io n  w ith  ch lo ro fo rm  in  a  S o x h le t a p p a ra tu s  was 
a llo w ed  to  p ro ceed  f o r  th r e e  h o u rs . The s ta n d a rd  s o lu t io n  
used  was o f  c h o le s te r o l  in  ch lo ro fo rm . T h is  was found t o  
be much more s a t i s f a c to r y  th a n  th e  s o lu t io n  o f  n ap h th o l 
g re e n  B,  w hich i t  had been su g g e s te d  m ight re p la c e  th e  
ch lo ro fo rm  s ta n d a rd . N e v e r th e le s s , d i f f i c u l t y  was o f te n  
e x p e rie n c e d  in  m atch ing  th e  two s o lu t io n s  owing to  a 
d i f f e r e n c e  in  th e  shades o f g reen  o f  th e  s ta n d a rd  and th e  
unknown/
unknown. The f a c t  t h a t  t h i s  d i f f e r e n c e  o c c u rre d  in  
some e s t im a t io n s  and n o t in  o th e r s ,  w h ile  th e  same 
ch lo ro fo rm  and re a g e n ts  were i n  u se , s u g g e s ts  t h a t  i t  i s  
due t o  some d i f f e r e n c e  in  th e  p la sm a s . I t  was n o te d  t h a t  
o v e rh e a tin g  a t  any p o in t  in  th e  p ro c e d u re , o r  th e  p re se n c e  
o f  m o is tu re  low ered  th e  r e a d in g s . Where th e  d u p lic a te  
re a d in g s  were no t in  c lo s e  ag reem en t, th e  e s t im a t io n  was 
d is c a rd e d .
R e s u l ts  o b ta in e d . I .  C o n tro l G a se s .
A s e r i e s  o f  se v e n te e n  c o n tr o l  e s t im a t io n s  were made,
t e n  on s tu d e n ts ,  and seven on p a t i e n t s  who had been  in
h o s p i t a l  f o r  v a r io u s  c o n d i t io n s  n o t known to  be o r l i k e l y
t o  be a s s o c ia te d  w ith  any change in  th e  c h o le s te r o l  c o n te n t
o f  th e  p lasm a. The maximum, minimum and mean re a d in g s
were r e s p e c t iv e ly  227 , 1^8 and 170 mgs. p e r  100 c c s .  These
f ig u r e s  a re  s l i g h t l y  h ig h e r  th a n  th o s e  found by o th e r  w orkers
(H)
u s in g  th e  same m ethod. MeAdam and S h is k in  found th e  range
(3 )
t o  l i e  betw een 191 and 133 m g s ., w h ile  Maxwell g iv e s
(1 )
maximum and minimum f ig u r e s  o f  200 and 130 mgs. Campbell
t a k e s  th e  norm al range t o  be 150 to  200 mgs. w ith  an
(4)
av erag e  o f  180 mgs. B loo r a t  an  e a r l i e r  d a te ,  u s in g  a  
d i f f e r e n t  m ethod found th e  average  v a lu e  t o  be much h ig h e r  
and g iv e s  220 mgs. a s  a mean c h o le s t e r o l  v a lu e .
On th e  w hole, th e  im p re ss io n  g a in e d  in  t h i s  i n v e s t i ­
g a t io n  i s  t h a t  th e  upper norm al l im i t  i s  f r e q u e n t ly  h ig h e r  
th a n  th e  commonly a c c e p te d  v a lu e  o f  200 mgms.
I I .  N e p h r it ic  C ases.
E s t im a tio n s  were made in  60 o a se s  o f  n e p h r i t i s .  In  
some in s ta n c e s  th e r e  was d i f f i c u l t y  in  c l a s s i f i c a t i o n ,  bu t 
th e  fo llo w in g  g ro up ing  was e v e n tu a lly  ad o p ted .
Group/
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Group 1 *A cute G lom eru lar & Tubulo G lom eru lar N e p h r i t i s  22 c a s e s .
Group 2 *C hronic  I n t e r s t i t i a l  N e p h r i t i s  11 n
Group 3 •A r t e r i o / S c l e r o t i c  C ases 9 w
Group 4*C hron ic  P aren ch im ato u s N e p h r i t i s ’ 13 ,f
Group 5*Mixed ty p e  o f  N e p h r i t i s  5 "
The r e s u l t s  in  t h i s  s e r i e s  c an  be most c o n v e n ie n tly  
re c o rd e d  by g iv in g  th e  g e n e ra l  f in d in g s  in  t a b u l a r  foxra, in  
th e  fLrsfc in s ta n c e ,  and t h e r e a f t e r  c o n s id e r in g  th e  g e n e ra l  
g ro u p s  in  g r e a t e r  d e t a i l .
Group C h o le s te ro l  C ontent o f  Plasm a in
m am s.per 100 c o s .
Maximum Minimum * Mean.
I .  A cute N e p h r i t i s  3^3 131 223
I I .  C hronic I n t e r s t i t i a l
N e p h r i t i s  266 141 182
I I I .A r t e r i o  S c le r o t ic  C ases 314 166 245
IV. C hronic Parenchym atous
N e p h r i t i s  408 160 259
V* Mixed Type o f  N e p h r i t i s  333 195 253
We s h a l l  now c o n s id e r  th e  g roups in  d e t a i l ,  p ay in g  
p a r t i c u l a r  a t t e n t i o n  to  th e  b e h a v io u r o f  th e  p lasm a c h o le s ­
t e r o l  d u r in g  th e  c o u rse  o f  th e  d is e a s e , th e  s ig n i f ic a n c e  o f  
a  r i s e  o r  a  f a l l  in  th e  amount, and th e  a s s o c ia t io n  w ith  
oedema* and w ith  n ervous d is tu rb a n c e s .
-oOo-
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GBOUP I .
A cute N e p h r i t i s  C ases No. 1 -  22 .
I n  t h i s  g roup  th e r e  were 22 o a s e s . The c h a r a c te r ­
i s t i c  f e a tu r e s  o f  th e s e  were (1) a lb u m in u ria , w ith  o r 
w ith o u t h a e m a tu ria  (2) r a i s e d  b lood  p re s s u re  (3) oedema
(4) headache (5) sudden b n se t  in  an a p p a re n tly  h e a l th y  
in d iv id u a l .  The c r i t e r i o n  o f  reco v ery  ta k e n  was th e  
absence  o f  a lbum in  from  th e  u r in e .
The maximum, minimum and mean re a d in g s  f o r  th e  g roup  
were 363* 131 223 mgms. p e r  100 o c s . r e s p e c t iv e ly .
Second e s t im a t io n s  made b e fo re  d is m is s a l  in  21 o f  th e  c a s e s  
gave th e  fo llo w in g  f ig u r e s :  maximum 274, minimum 114 and 
mean 186 mgms. T here  i s  t h e r e f o r e  a  tendenoy to w ard s  a 
d e c re a se  in  th e  amount o f  c h o le s t e r o l  in  th e  p lasm a, d u rin g  
re c o v e ry . The most marked example o f  t h i s  f a l l  in  th e  
p lasm a c h o le s t e r o l  i s  seen  in  th e  case  o f  p a t i e n t  No.1 5  
who was hav ing  re p e a te d  c o n v u ls io n s  on ad m iss io n . The 
re a d in g  a t  t h i s  tim e  was 274 mgms., w hile  b e fo re  d is m is s a l  
th e  c h o le s t e r o l  o o n te n t had f a l l e n  to  140 mgms., a  d e c re a se  
o f  134 mgms.
T hree c a s e s ,  Nos* 7 » 8 and 21 shewed an in c re a s e  in  
c h o le s t e r o l  d u rin g  c o n v a le sce n ce . In  c a se s  No. 7 and 8 
th e  in c re a s e  was s l i g h t  and may p o s s ib ly  be e x p la in e d  by 
th e  f a c t  t h a t  in  b o th  p a t i e n t s  th e r e  was ev idence o f  an 
i n f e c t io n .  Case No*7 was s u b je c t  to  m a la r ia l  a t t a c k s  
from  one o f  which he had J u s t  reco v ered  on adm iss ion  to  
h o s p i t a l ,  w h ile  c a se  No*8 had a  g e n e ra l i s e d  s l ig h t  
g la n d u la r  e n la rg em en t. As a reduced  c h o le s te r o l  c o n te n t 
i s  found i n  a c u te  i n f e c t io n s ,  th e  u l t im a te  r i s e  in  th e s e  
c a s e s  might m erely  in d ic a te  a subsidence  o f th e  in f e c t iv e  
p ro c e s s .  Oase N o .8 made a good reco v ery  and had no 
a lb u m in u ria  on d is m is s a l .  Two y e a rs  l a t e r ,  she was found 
on ex am in a tio n  to  be in  e x c e l le n t  c o n d it io n , and had gone 
th ro u g h /
th ro u g h  a  p regnancy  w ith o u t any ev id en ce  o f  r e n a l  d i s tu r b ­
an ce . The c h o le s t e r o l  c o n te n t  a t  t h i s  tim e  -  i . e .  two 
y e a rs  a f t e r  d is m is s a l  from h o s p i t a l ,  was 178 mgms* Case 
N o.7 h as u n f o r tu n a te ly  n o t been  t r a c e d .  One can n o t draw 
c o n c lu s io n s  from  one c a se  bu t in  com parison  w ith  o a se s  
Nos* 4714 9 *54* 55 59 o f  th e  parenchym atous g roup , i t
would su g g e s t t h a t  a s l i g h t  r i s e  in  th e  c h o le s t e r o l  c o n te n t 
i s  no t o f  s e r io u s  s ig n i f ic a n c e  p ro v id e d  th e  a lb u m in u ria  i s  
d is a p p e a r in g . The rem ain ing  c a s e , No. 21 , w hich shewed a 
r i s e  in  c h o le s t e r o l  d u r in g  c o n v a lescen ce  was uraem ic on 
ad m iss io n  and had n i t r o g e n  r e t e n t io n  in  th e  b lo o d . The low 
i n i t i a l  re a d in g  in  t h i s  c a se  may be a s s o c ia te d  w ith  th e  
u raem ia  in  w hich low v a lu e s  a re  common. The low re a d in g s  
in  th e s e  c a s e s  have been a s c r ib e d  to  to x ic  in f lu e n c e ,  
a lth o u g h  d i r e c t  p ro o f  i s  s c a n ty . A c e r t a i n  in c re a s e  in  
c h o le s t e r o l  was th e r e f o r e  to  be a n t i c ip a te d  in  t h i s  c a s e ,  
bu t in  p o in t o f  f a c t ,  th e  v a lu e  in c re a s e d  to  an abnorm al 
e x te n t .  The b e h av io u r in  t h i s  r e s p e c t  re sem b le s , and i s  
p ro b a b ly  a h in  to  t h a t  o bserved  in  c a s e s  o f  in f e c t io n  where 
a  low re a d in g  in  th e  a cu te  s ta g e  i s  fo llo w ed  by an abnorm ally
( 5)
h ig h  re a d in g  d u rin g  c o n v a le sce n ce .
!
W ith th e  e x c e p tio n  of s ix  c a s e s  to  be m entioned  l a t e r ,  
a l l  th e  p a t i e n t s  had oedema in  some degree  bu t in  none was 
i t  e x c e s s iv e . The fo u r  c a s e s  shew ing th e  g r e a te s t  oedema, 
N o s l, 7 , 16 and 20 , gave c h o le s te r o l  v a lu e s  o f 177, 200 , 316 
and 155 mgms. r e s p e c t iv e ly ,  so t h a t  th e  oedema was n o t 
a p p a re n tly  p ro p o r t io n a l  t o  th e  amount o f  c h o le s te r o l  p re s e n t  
i n  th e  b lo o d . T h is  i s  no t in  agreem ent w ith  th e  r e s u l t s  
o f  M axw ell^w ho found t h a t  in  a cu te  n e p h r i t i s  w ith  oedema, 
th e  c h o le s t e r o l  c o n te n t i s  r a is e d  p ro p o r t io n a te ly  to  th e  
oedema. The p o s s i b i l i t y  o f  a  c o m p lic a tio n  such as  
anaem ia b e in g  re s p o n s ib le  f o r  th e  norm al c h o le s te r o l  c o n te n t
i n /
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in  th o s e  c a s e s  shew ing c o n s id e ra b le  oedema has been 
c o n s id e re d , b u t in  none was any c o m p lic a tio n  found , and 
th e  degree o f  anaem ia p re s e n t  was s l i g h t .
The f iv e  non-oedem atous o a s e s , Hos. 9 , 1 1 , 1 2 , 18 and 
22, gave re a d in g s  o f  o v er 200 mgms., th e  maximum b e in g  333 mgms. 
and, a s  in  th e  m a jo r ity  o f  c a se s  in  th e  g roup , a  f a l l  in  
c h o le s t e r o l  o c c u rre d  w ith  re c o v e ry .
In  n in e  c a s e s ,  th e  c h o le s te r o l  c o n te n t o f  th e  plasm a 
a t  th e  tim e  o f  d is m is s a l  from h o s p i t a l  was over 200 mgms.
Of th e  n in e  c a s e s ,  Hos. 7 , 8 and 21 have a lre a d y  been  m en tioned . 
The rem ain ing  s ix ,  Hos. 6 , 1 1 , 1 2 , 1 6 , 19 and 22 a l l  made a 
ve ry  slow  re c o v e ry , and f iv e  o f  them , Hos. 6 , 1 1 , 1 2 , 19 and 
22, were e v e n tu a l ly  d ism isse d  w ith  s l i g h t  a lb u m in u ria . Case 
H o.6 , on ex am in a tio n  f iv e  months l a t e r ,  was found to  be very 
w e l l ,  and th e  u r in e  f r e e  from album in , w h ile  a  s im i la r  
r e s u l t  was g o t in  c a se  Ho. 11 , one y e a r  a f t e r  d is m is s a l .  I n
c ase  H o .l9 » ex am in a tio n  made fo u r te e n  weeks a f t e r  th e  o n se t 
o f  n e p h r i t i s ,  and one month a f t e r  d is m is s a l  from h o s p i t a l ,  
re v e a le d  a f a l l  o f  19 mgms. in  th e  c h o le s te r o l  c o n te n t ,  th e  
v a lu e  now b e in g  224 mgms., bu t th e  s l i g h t  a lb u m in u ria  s t i l l  * 
p e r s i s t e d .  Case Ho. 22 was observed  fo r  a  p e rio d  o f  f iv e  
months a f t e r  le a v in g  h o s p i ta l  and d u rin g  t h i s  tim e th e  
c h o le s t e r o l  c o n te n t f e l l  g ra d u a lly  to  154 mgms., a  d e c re a se  
o f  90 mgms. The u r in e  however d id  no t c l e a r  e n t i r e l y ,  bu t 
on s e v e ra l  o c ca s io n s  was f r e e  from album in. On th e  o th e r  
hand th e  only case  o f th e  s ix ,  who had no a lb u m in u ria  on 
d is m is s a l ,  case  Ho. 16 , was found fo u r months l a t e r  to  have 
a  f a i n t  t r a c e  o f  a lbum in in  th e  u r in e  and c a s ts  in  th e  
d e p o s i t .  3?rom th e s e  s ix  c a s e s ,  th e r e f o r e ,  i t  would seem 
th a t  a  slowly f a l l i n g  c h o le s te r o l  c o n te n t i s  a s s o c ia te d  
w ith  slow r e s o lu t io n ,  i f  no t indeed w ith  a  ch ro n ic  l e s io n .
S ix  c a se s  o f th e  group had pronounced nervous
d is tu rb a n c e /
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d is tu r b a n e e .  F ive  o f  them , e a s e s  Hos. 1 3 , 15 , 16 , 19 and 
20 had  c o n v u ls io n s , and th e lx  r e s p e c t iv e  i n i t i a l  re a d in g s  
o f  c h o le s t e r o l  were 174, 274, 316, 363. and 153 mgms. g iv in g  
an av erag e  v a lu e  o f 255 iagniB» T here  was no n i t r o g e n  
r e t e n t io n  in  th e s e  c a s e s ,  so t h a t  th e y  a re  no t com parab le  
to  th e  s i x t h  c a s e ,  H o .21 , o r  to  th e  uraem ic c a s e s  o f  th e  
c h ro n ic  i n t e r s t i t i a l  group* A lthough th e  av erag e  o f  
255 mgms. i s  above norm al, th e  range o f  v a lu e s  in  th e  f iv e  
c a s e s  i s  w ide, and  s u g g e s ts  th a t  th e r e  i s  no d i r e c t  r e l a t i o n ­
sh ip  betw een th e  o n se t o f  c o n v u ls io n s  and th e  c h o le s t e r o l  
c o n te n t .  I n  case  Ho.21  on th e  o th e r  hand, n i t r o g e n  r e te n ­
t i o n  was p r e s e n t ,  and th e  norm al v a lu e  o f  143 mgms. i s  in  
a cc o rd  w ith  th e  norm al o r low v a lu e s  found in  uraem ic c a s e s  
o f  th e  group o f  c h ro n ic  i n t e r s t i t i a l  n e p h r i t i s .  T h is  p o in t  
w i l l  be d is c u s s e d  l a t e r .
The most g ra v e ly  i l l  p a t i e n t  was case  H o.1 6 , i n  whom K 
th e  c h o le s t e r o l  c o n te n t was 316 mgms., y e t th e  degree o f  
oedema, and th e  s e v e r i ty  o f  th e  f i t s  were not g r e a te r  th a n  
o c cu rred  in  s e v e ra l  o f  th e  o th e r  p a t i e n t s  o f th e  g ro u p ., A 
n o t ic e a b le  f e a tu r e  o f t h i s  c a se , however, was th e  to x ic  
appearance  and s l i g h t  c y a n o s is . A s im i la r  appearance  was 
observed  a ls o  in  c a s e s  Hos. 19 nnd 22 , bo th  o f whom had 
h ig h  c h o le s te r o l  v a lu e s .  The s ig n i f ic a n c e  o f  t h i s  i s  
d o u b tfu l ,  b u t th e  a s s o c ia t io n  o f  th e  two phenomena seems 
w orthy o f  n o te , and o f  f u r t h e r  o b se rv a tio n .
C o n c lu s io n s .
In  t h i s  group o f  a c u te  c a s e s ,  t h e r e f o r e ,  th e  m ain 
f in d in g s  are:«-
1 . W hile th e  le v e l  o f  c h o le s te r o l  in  th e  plasm a may o r may 
n o t be unduly h ig h , recovery  i s  accompanied by a  f a l l .
2 . A slow o r incom plete  redovery  i s  a s s o c ia te d  w ith  a  
ta rd y  f a l l .
3-/
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3 * The degree o f  oedema i s  no t p r o p o r t io n a l  t o  th e  amount 
o f  c h o le s t e r o l  in  th e  p lasm a.
4* The o n se t o f  c o n v u ls io n s  i s  not c lo s e ly  r e l a t e d  t o  an 
abnorm al c h o le s t e r o l  c o n te n t ;  where th e r e  i s  r e t e n t i o n  
o f  n i t r o g e n  in  such a c a se  (1 c a se )  th e  c h o le s t e r o l  
c o n te n t i s  n o rm al.
I t  was hoped t h a t  by p e r io d ic  e x am in a tio n s  o f  th e  
a c u te  c a s e s  a t  r e g u la r  i n t e r v a l s  a f t e r  d is m is s a l  from 
h o s p i t a l  a  b e t t e r  id e a  o f  th e  p ro g n o s tic  ra lu %  i f  any , o f  
th e  c h o le s t e r o l  e s t im a t io n s  m ight be ob ta ined*  U n fo r tu n a te ly , 
t h i s  h a s  no t been found p r a c t ic a b le  ex cep t i n  a  few  eases#
The subsequen t h i s t o r i e s  o f  p a t i e n t s  a re  a v a i l a b l e ,  t h e r e f o r e ,  
i n  o n ly  a  sm a ll p ro p o r t io n  o f  th e  s e r ie s #
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C hronic I n t e r s t i t i a l  N e p h r i t i s  ~ O ases h o *25—35.
E s tim a tio n s  were made in  e le v e n  c a s e s  o f  t h i s  ty p e ,  
w hich was c h a r a c te r i s e d  by v a s c u la r  c h an g es , r a i s e d  b lood  
p r e s s u r e ,  and n i t r o g e n  r e t e n t i o n  in  th e  blood* Most o f  
th e  c a s e s  shewed a ls o  a lb u m in u ric  r e t i n i t i s .  E ive o f th e  
p a t i e n t s  had u raem ia .
The maximum, minimum and mean re a d in g s  were 266 , 141 
and 182 mgms* r e s p e c t iv e ly .  Four c a s e s  gave v a lu e s  o f 
ov e r 200 mgms* and o f  th e s e ,  t h r e e ,  h o s . 2 i ,  30 and 32, 
had pronounced v a s c u la r  changes w h ile  th e  f o u r th ,  h o .25, 
had g e n e r a l i s e d  a n a sa rc a  and was in  e x tre m is  on adm ission*
Of th e  c a s e s  w ith  s l i g h t  a r t e r i a l  d e g e n e ra tio n , th e  maximum, 
minimum and mean re a d in g s  were 194> 14 i and 170 mgms* -  t h a t  
i s  to  sa y , th e  v a lu e s  were w ith in  th e  norm al ra n g e .
F ive  o f  th e  p a t i e n t s ,  in c lu d in g  fo u r  w ith  u raem ia , d ie d , 
th r e e  o f  them b e fo re  a second e s t im a t io n  cou ld  be made, and 
sub seq u en t re a d in g s  a re  a v a i la b le  in  only  s ix  c a se s  o f t h i s  
g ro u p . The average  c h o le s te r o l  c o n te n t in  th e  f i v e  f a t a l  
c a s e s  was 195 mgnis* Where a second e s t im a tio n  was made, 
th e  read in g  shewed l i t t l e  change from th e  i n i t i a l  v a lu e , w ith  
th e  e x c e p tio n  o f  th r e e  c a s e s ,  h o .23, w hich w i l l  be c o n s id e re d  
l a t e r ,  and c a se s  h o . 28 and 33. In  no in s ta n c e  d id  a d e c re a se  
in  c h o le s te r o l  accompany c l i n i c a l  im provem ent. G ases hos*
28 and 33 were uraem ic on adm ission  and a t  t h i s  tim e gave 
re a d in g s  o f  145 an(i 1 $2 o f  c h o le s te r o l  r e s p e c t iv e ly .
D uring co n v a le sce n ce , a g ra d u a l r i s e  in  th e  c h o le s te r o l  
c o n te n t to o h  p la c e , th e  f i n a l  e s t im a t io n s  made 3ust p r i o r  
t o  d is m is s a l  g iv in g  V alues o f  196 and 210 mgms. One y e a r
l a t e r ,  case  h o .28 was in  a p p a re n tly  good h e a l th ,  and had 
only a s l i g h t  a lb u m in u ria ; case  h o .33> two months a f t e r
le a v in g /
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le a v in g  h o s p i t a l ,  was w e l l ,  hut s t i l l  e x c r e t in g  c o n s id e ra b le  
amounts o f  a lbum in . Her subsequen t h i s to r y  i s  no t known.
In  th e s e  two c a s e s ,  th e  r i s e  in  c h o le s t e r o l  sho u ld  p ro b ab ly  
be i n t e r p r e t e d  a s  a  r e tu r n  t o  th e  norm al, from  th e  low 
re a d in g  which had been  found d u rin g  th e  p e r io d  o f  u raem ia . 
Regarded in  th is  way th e  r e s u l t s  a g re e  w ith  th o s e  in  th e  
o th e r  uraem ic c a s e s  o f th e  g ro u p , and a ls o  w ith  th e  o b s e r -
( 3 ) (6)
v a t  io n  o f  M axwell, Henes and o th e r s ,  who r e p o r te d  low v a lu e s  
in  u raem ia .
I t  i s  o f i n t e r e s t  a t  t h i s  p o in t  to  r e c a l l  th e  f a c t  th a t  
in  Group I  o f  a c u te  c a s e s ,  th e  only  p a t i e n t  shewing n i t r o g e n  
r e t e n t io n  gave a low i n i t i a l  re a d in g  w hich g ra d u a lly * ro s e  
d u rin g  c o n v a le sc e n c e . On th e  o th e r  hand, th e  rem ain ing  
o a se s  o f  Group I  which shewed marked n erv o u s symptoms but 
had no n i tro g e n  r e t e n t i o n ,  d id  no t have c o n s i s t e n t ly  low 
v a lu e s .
I t  would seem th e r e f o r e  t h a t  where uraem ic m a n if e s ta t ­
io n s  a re  a s s o c ia te d  w ith  n i t r o g e n  r e t e n t io n  in  th e  b lood  
such a s  o c cu rs  in  c h ro n ic  n e p h r i t i s ,  e s p e c ia l ly  o f  th e  
i n t e r s t i t i a l  ty p e , and o c c a s io n a lly  in  a c u te  n e p h r i t i s ,  low 
o r norm al c h o le s te r o l  v a lu e s  a re  th e  r u le .  The r i s e
o c c u rr in g  d u rin g  co n v a lescen ce  (3 c a s e s )  i s  i n t e r e s t i n g  in
(6)
th e  l i g h t  o f  Henes* work on c h ro n ic  n e p h r i t i s .  He found 
t h a t  c a se s  w hich were p ro g re s s in g  fav o u ra b ly  shewed a 
h y p e rc h o le s te r in a e m ia , and he su g g e s te d  t h a t  c h o le s t e r o l  was 
an a lag o u s to  an a n t i t o x in .
Case Ho.23 i s  w orthy o f n o te .  The p a t ie n t  had been  in  
h o s p i ta l  e ig h t  months p re v io u s ly  on accoun t o f ch ro n ic  
i n t e r s t i t i a l  n e p h r i t i s ,  and th e  c h o le s te r o l  c o n te n t ,  
e s tim a te d  on two o c c a s io n s , was th e n  194 j an& 192 mgms. When 
re a d m itte d , th e  p a t ie n t  was in  coma and th e  c h o le s te r o l  was 
found to  be 173 mgms. Death o ccu rred  w ith in  24 ho u rs  o f 
a d m iss io n /
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ad m iss io n , P o s t mortem e x am in a tio n  shewed, th e  k id n ey s
to  be much reduced, i n  s i z e ,  th e  r i g h t  w e igh ing  fo z*  and th e
l e f t  l j o z .  w h ile  s e c t io n  re v e a le d  a com plete  absence  o f
norm al r e n a l  t i s s u e .  The f in d in g s  in  t h i s  c a se  and a ls o
th e  co u rse  o f  e v e n ts  i n  c a se  Ho*63 o f  G-roup 5 * I**18 m ixed
ty p e  o f  n e p h r i t i s  w hich w i l l  be d is c u s se d  l a t e r ,  shew t h a t
th e  o n se t o f u raem ia  in  c h ro n ic  n e p h r i t i s  i s  a tte n d e d  by a
f a l l  i n  th e  c h o le s t e r o l  c o n te n t  o f  th e  p lasm a. T h is  i s
(3 ) (6 )
in  agreem ent w ith  th e  r e s u l t s  o f  o th e r  w o rk e rs .
C onclusions#
Prom c o n s id e r a t io n  o f th e s e  r e s u l t s  i t  w i l l  be seen
t h a t :
1 * In  c h ro n ic  i n t e r s t i t i a l  n e p h r i t i s  th e  c h o le s t e r o l  c o n te n t 
o f  th e  p lasm a i s  w i th in  norm al l i m i t s  u n le s s  very  
pronounced a r t e r i a l  d e g e n e ra tio n  i s  p re sen t*
2* The o n se t o f  u raem ia  i s  accom panied by a  low c h o le s t e r o l  
l e v e l .
3* Recovery from uraem ia  i s  a tte n d e d  by a  r i s e  in  th e  
c h o le s t e r o l  c o n te n t  o f  th e  p lasm a.
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OHOOT 5 .
A r t e r i o / s o l e r o t i o  C ases -  H o s .34. -  46*
I t  i s  c o n v e n ie n t a t  t h i s  p o in t  to  o o n s id e r  a  group  o f  
e a s e s  in  whom A r t e r i ^ /S c l e r o s i s  was th e  p redom inan t o l i n i c a l  
f e a tu r e .  Hine o f  th e s e  o a se s  had ev id en ce  o f  r e n a l  d is e a s e .
The d i f f i c u l t y  o f  d i f f e r e n t i a t i o n  betw een a r t e r i o ­
s c l e r o t i c  c a se s  w ith  r e n a l  invo lvem ent and c h ro n ic  n e p h r i t i s  
w ith  secondary  v a s c u la r  changes i s  g e n e ra l ly  acknow ledged.
(7 )
Evans s t a t e s  t h a t  th e r e  i s  no a c c e p te d  c l i n i c a l  d i s t i n c t i o n  
betw een th e  tw o, and t h a t  a "p a th o g e n ic  f a c to r  s im u lta n e o u s ly  
c a u se s  b o th  r e n a l  and v a s c u la r  l e s io n s ,  a v a ry in g  in o id en o e  
on r e n a l  o r v a s c u la r  t i s s u e  a cc o u n ts  f o r  the  unequal change 
in  th e s e  t i s s u e s  in  d i f f e r e n t  c a s e s ."
For th e  p u rp o ses  o f  t h i s  i n v e s t ig a t io n ,  d i s t i n c t i o n  was 
made on two p o in ts :
(1) th e  v e ry  marked c a r d io - v a s c u la r  s ig n s  and symptoms found 
in  a r t e r i o  s c l e r o s i s ,  and
(2) th e  absence o f n i t ro g e n  r e t e n t io n  in  th e  b lo o d , w ith  a  
good re sp o n se  t o  th e  u re a  c o n c e n tr a t io n  t e s t .
In  g e n e ra l  a l s o ,  th e  a r t e r i o / s e l e r o t i e  p a t i e n t  was s to u t  
and f l o r i d  w hereas th e  c h ro n ic  n e p h r i t ic  te n d e d  r a t h e r  to  
be p a le  and t h i n .
The maximum, minimum and mean re a d in g s  f o r  th e  whole 
group  were 314, 166 and 245 mgms. r e s p e c t iv e ly ,  w hile  f o r  
th o s e  hav ing  n e p h r i t i s ,  th e  f ig u r e s  ranged  from 314 to  182, 
g iv in g  an av erag e  o f 256 mgms# T hree c a se s  had re a d in g s  o f 
under 200 mgms; one of th e s e  had n e p h r i t i s ,  c ase  H o .44$ w h ile  
o f  th e  o th e r  tw o, one had asthm a (case  Ho#39) o th e r
had haem optysis fo r  w hich he was se n t t o  h o s p i ta l  a s  an 
u rg en t c a s e . I t  w i l l  be seen  th e r e f o r e  t h a t  th e  f ig u r e s  f o r  
th e  group a re  c o n s id e ra b ly  h ig h e r  th a n  th o se  fo r  the  p re v io u s  
group o f i n t e r s t i t i a l  n e p h r it is ,  c a s e s .
G ase/
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Case Ho.-^f i s  o f  i n t e r e s t .  The b lo o d  u re a  n i t r o g e n  
was 18 mgms* w h ile  a  u re a  c o n c e n tr a t io n  t e s t  gave e x c e l le n t  
r e s u l ts *  On post-m ortem  e x a m in a tio n  how ever, th e  r i g h t  
k idney  was found to  be a lm ost e n t i r e l y  f ib ro u s  w ith  on ly  a
narrow  r in d  o f  r e n a l  t i s s u e ,  w h ile  th e  v e s s e l s  w ere m arkedly
s c l e r o t i c .  The l e f t  k idney was l e s s  c o n tr a c te d  th a n  th e  
r i g h t  b u t shewed marked i n t e r s t i t i a l  change and a r t e r i o ­
s c l e r o s i s .  I n  t h i s  c a se  th e  u re a  c o n c e n tr a t io n  t e s t  was 
no m easure o f th e  degree o f  r e n a l  damage w hich had o c cu rred  
in  th e  c o u rse  o f  g e n e ra l is e d  v a s c u la r  d i s e a s e .  The p lasm a 
c h o le s t e r o l  in  t h i s  c a se  was 307 mgms. In  ik© l i g h t  o f  th e s e  
f in d in g s ,  i t  i s  p o s s ib le  t h a t  in  many c a se s  o f 
th e  d e g re e  o f  r e n a l  damage i s  much g r e a te r  th a n  i s  in d ic a te d
by ro u t in e  t e s t s  o f  e f f ic ie n c y #
Two c a s e s  o f  th e  g roup , Hos. 40 and 42, were e x c e p tio n a l  
i n  t h a t  th ey  shewed n i tro g e n  r e t e n t io n .  They a re  in c lu d e d  
in  t h i s  group r a t h e r  th an  group 2 because  th e  c l i n i c a l  
p ic tu r e  was t h a t  o f  advanced a r t e r i o s c l e r o s i s .  B oth were 
s to u t  f l o r i d  men, whose c h i e f  com p lain t was dyspnoea and 
w eakness. The p e r ip h e r a l  v e s s e l s  were h a rd  and to r tu o u s ,  
and tb e r e  was h y p ertro p h y  o f th e  h e a r t .  A lbum inuric r e t i n i t i s  
was a b se n t. P a t ie n t  H0.4O gave a good re sp o n se  to  th e  u re a  
c o n c e n tr a t io n  t e s t ,  bu t he was e x trem e ly  i l l ,  and d ied  fo u r  
days a f t e r  ad m iss io n . The c h o le s t e r o l  c o n te n t  was 244 mgms# 
Gase Ho#42 had had a m ild  n e p h r i t i s  e ig h t  y e ^ rs  befo re#
At th a t  t im e , a lb u m in u ria  was m odera te , th e r e  were no c a s t s  
in  th e  u r in e  and th e  b lood  p re s s u re  was no t r a i s e d .  On 
rea d m iss io n  th e  p a t ie n t  p re s e n te d  th e  p ic tu r e  d e sc r ib e d  above. 
He had some oedema which was most l ik e ly  o f  c a rd ia c  o r ig in ,  
b e in g  s l i g h t  and c o n fin ed  to  th e  low er e x t r e m i t ie s .  The 
c h o le s te r o l  c o n te n t was 245 mgms. I t  i s  p ro b ab le  t h a t  in  
t h i s /
a r t e r i o /  s c l e r o s i s
t h i s  c a s e ,  t h e r e  was a  re c ru d e sc e n c e  o f  th e  o r ig in a l  k id n ey  
a f f e c t i o n  a t  th e  tim e  o f  re a d m is s io n  t o  h o s p i t a l ,  b u t t h a t  
in  th e  i n t e r v a l  s in c e  th e  f i r s t  a t t a c k ,  th e  "p a th o g e n ic  
f a c t o r ” , w h a tev e r i t s  n a tu r e ,  had a f f e c te d  th e  v a s c u la r  
t i s s u e s  more s e v e re ly  th a n  th e  r e n a l ,  th u s  p ro d u c in g  a  
c l i n i c a l  p i c tu r e  o f  a r f c e r io / s c le r o s i s ,  r a t h e r  th a n  o f  c h ro n ic  
n e p h r i t  i s .
From c o n s id e r a t io n  o f t h i s  g ro u p , t h e r e f o r e ,  i t  i s  
a p p aren t t h a t  th e  p re se n c e  o f  a r t e r i o s c l e r o s i s  i s  u s u a l ly  
a s s o c ia te d  w ith  a  h y p e rc h o le s te r in a e m ia , p a r t i c u l a r l y  i f  a 
r e n a l  l e s io n  i s  a ls o  p r e s e n t . In  c a se s  shewing no 
a lb u m in u ria , th e  c h o le s t e r o l  c o n te n t  would ap p ea r to  v a ry , 
b u t th e  number o f  c a s e s  o f  t h i s  ty p e  in v e s t ig a te d  i s  much 
to o  sm a ll to  a llo w  o f  any deductions*  ?
D iffe re n c e  o f  o p in io n  e x i s t s  re g a rd in g  the  a s s o c ia t io n  
o f  h y p e rc h o le s te r in a e m ia  and a r t e r i o / s e l e r o s i s ,  bu t a b ig
A  /
m a jo r ity  o f w orkers have found t h a t  a r t e r i o / s e l e r o s i s  i s  < 
accom panied by a  h ig h  c h o le s t e r o l  c o n te n t .  Much e x p e rim e n ta l 
and o th e r  work h as  been done in  an a ttem p t t o  d e te rm in e  th e  
n a tu re  o f  t h i s  r e l a t i o n s h i p ,  and a ls o  th e  r e l a t io n s h ip  o f  
h y p e rc h o le s te r in a e m ia  to  h y p e r te n s io n . E xperim en ts on
r a b b i t s  by fe e d in g  w ith  c h o le s t e r o l  have been  made by v a r io u s
(8 ) (9 )  /
w o rk e rs , and seemed to  prove t h a t  a r t e r i o / s e l e r o s i s  was
t h e  r e s u l t  o f  h y p e rc h o le s te r in a e m ia .
fh e s e  r e s u l t s  however were n o t confirm ed  in  c a rn iv o ro u s  
(10)
a n im a ls . Dewey found t h a t  fe e d in g  w ith  c h o le s te r o l
i /p roduced  no t only a r t e r i o / s e l e r o s i s  b u t / d e f i n i t e  l e s io n s  in /S C -
h -  J \  i
th e  tu b u le s  o f  th e  k id n ey . *'
(11)Sewburgh in  192} found t h a t  by fe e d in g  r a b b i t s  w ith
a d i e t  r i c h  i n  p r o te in  bu t w ith  a  low c h o le s t e r o l  c o n te n t ,
/
l e s io n s  resem b lin g  human a r t e r i o / s e l e r o s i s  c o u ld  be p roduced . 
L a te r /
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(12 ) 7 
L a te r  in  1926 he co n firm ed  t h i s ,  b u t found  a ls o  t h a t  where
a r t e r i o s c l e r o s i s  was p r e s e n t ,  a  h y p e rc h o le s te r in a e m ia  a ls o
d ev e lo p ed . T h is  e le v a t io n  o f  b lood  c h o le s t e r o l ,  Newburgh
b e lie v e d  t o  be due to  a  m e ta b o lic  d is tu r b a n c e ,  d i r e c t l y
r e f e r a b le  to  th e  ex ce ss  o f  p r o te in  in  th e  d i e t ,  and n o t to
i t s  c h o le s t e r o l  c o n te n t .  O th e r w orkers, Nuzum, S le g a l ,
(13)
G arland  and Osborne
by h ig h  p r o te in  fe e d in g  and found t h a t  th e s e  phenomena were
most pronounced t i e n  th e  a c id  base  b a la n ce  r e s u l t i n g  from
p ro lo n g ed  fe e d in g  w ith  p r o te in  was most d is tu rb e d .
(14)
R ecent work by M oscowitz on e x p e rim e n ta l 
i s  o f  i n t e r e s t .  He found th a t  th e  a r t e r i a l  l e s io n s  p roduced  
by c h o le s t e r o l  fe e d in g  w ere n o t  perm anent — i . e .  th e  l e s io n s  
were o f  th e  n a tu re  o f a  d e p o s i t io n  o f  c h o le s t e r o l  in  th e  
in tim a  and w ere no t h y p e rp la s t ic  in  c h a r a c te r .  M oreover, 
in  i n v e s t ig a t io n s  in  th e  human s u b je c t  he f a i l e d  to  f in d  a  
c o n s ta n t  h y p e rc h o le s te r in a e m ia  in  a r t e r i o  s c l e r o s i s ,  u n le s s  
a  c o m p lic a tio n  was p r e s e n t .  He co n c lu d es  th e r e f o r e  t h a t  
c h o le s te r o l  p la y s  on ly  a p a r t  in  th e  p ro d u c tio n  o f  
e x p e rim e n ta l a r t e r i o  s c l e r o s i s ,  and t h a t  th e  m echan ica l f a c t o r  
o f  p re s s u re  i s  im p o rta n t.
(15)
W aldorp a ls o ,  from h is  own work and from a s tu d y  o f  
th e  r e s u l t s  o f v a r io u s  o th e r  w o rk e rs , c o n c lu d es  t h a t  h y p e r­
c h o le s te r in a e m ia  in  i t s e l f  i s  not s u f f i c i e n t  to  cause
h y p e r te n s io n , and a r t e r i o / s e l e r o s i s ,  b u t th a t  in  i t s
A
p resen c e  th e  h y p e rte n s iv e  a c t io n  o f c e r t a i n  su b s ta n c e s  in  
th e  bloody such a s  a d re n a lin ^  i s  in c re a s e d .
I t  i s  t h e r e f o r e  e v id e n t from t h i s  b r i e f  summary o f  
in v e s t ig a t io n s  on th e  s u b je c t ,  t h a t  th e  problem  i s  complex 
and th a t  much work i s  s t i l l  n e c e s sa ry .
C o n c lu s io n s .
fh e  main f in d in g s  in  t h i s  group a re :
! • /
A r te r io /  S c le  r o s i s
produced  h y p e r te n s io n  and a r t e r i o / s e l e r o s i s
1« In  A r te r io / .S c le r o s i s ,  w ith  r e n a l  l e s io n s ,  t h e  c h o le s t e r o l  
c o n te n t  o f  th e  p lasm a i s  high*
2• The p re s e n t  s e r i e s  does no t in c lu d e  a  s u f f i c i e n t  number 
o f  c a s e s  w ithou t r e n a l  involvem ent t o  j u s t i f y  atny c o n c lu s io n s  
a s  to  th e  l e v e l  o f  c h o le s t e r o l  in  such c a s e s .  From a 
rev iew  o f  th e  l i t e r a t u r e  i t  i s  a p p a ren t t h a t  a lth o u g h  
d iv e rg e n t v iew s a re  h e ld  re g a rd in g  th e  c h o le s t e r o l  c o n te n t ,  
th e  m a jo r i ty  o f  w orkers have found i t  to  be above no rm al.
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&BOUP A*
Parenchym atous N e p h r i t i s  -  G ases Kos*4.7-59
E s tim a tio n s  were made in  t h i r t e e n  c a s e s  o f t h i s  ty p e ,  
w hich was c h a r a c te r i s e d  by (1) th e  p re se n c e  o f  a lb u m in u ria , 
h a e m a tu ria  and oedema, and (2) th e  absence  o f  o a rd io - v a s c u la r  
o h a lv e s  and n i t r o g e n  r e t e n t io n .  In  most o a s e s  a l s o ,  
anaem ia was a  m arked fe a tu re *
The maximum, minimum and mean v a lu e s  f o r  th e  g roup  were 
408, 166 and 259 mgms. r e s p e c t iv e ly ,  i . e .  t h e r e  i s  a  d e f i n i t e  
h y p e rc h o le s te r in a e m ia  in  th e s e  cases*
A second  p o in t  o f c o n s id e ra b le  im portance  i s  th e  g e n e ra l  
ten d en cy  t o  a  r i s e  in  th e  c h o le s t e r o l  c o n te n t  d u rin g  c o n v a le s ­
cen ce . P h is  i s  shewn by th e  fo llo w in g  r e s u l t s  w hich were 
o b ta in e d  in  n in e  c a s e s  in  whom subsequen t e s t im a t io n s  were 
made* The av erag e  i n i t i a l  r e a d in g  was 252 mgms*, w h ile  th e  
av erag e  o f  th e  subsequent re a d in g  was 283 mgms* In  th e s e  
n in e  c a s e s ,  a l l  oedema had d isa p p e a re d  a t  th e  tim e  o f  th e  
f i n a l  e s tim a tio n *
T h is  f e a tu r e  has a  s p e c ia l  d ia g n o s tic  v a lu e , w hich i s  
i l l u s t r a t e d  by th e  fo llo w in g  c a s e s ,  Nos* 47» 49* 54* 55 59*
T hese c a se s  were ad m itted  a s  a c u te  n e p h r i t i s ,  bu t subsequen t 
p ro g re s s  p roved  th e  d ia g n o s is  to  be wrong. The oedema in  
Nos. 47 , 54 and 55 was o f m oderate deg ree  and d isa p p e a re d  in  
a few days bu t th e  a lb u m in u ria  and h a em a tu ria  p e r s i s t e d .
Case N o.49 had c o n s id e ra b le  oedema w hich p e r s i s t e d  and even 
in c re a s e d  fo r  s e v e ra l  weeks a f t e r  ad m iss io n . Por no 
a p p a ren t re a so n , th e  oedema suddenly  and co m p le te ly  su b s id e d  
and th e  p a t i e n t  appeared  to  be making a  good re c o v e ry . The 
p lasm a c h o le s t e r o l  was found however t o  have r i s e n  to  40O mgms. 
and th e  u r in e  s t i l l  c o n ta in e d  abundant a lbum in  and b lo o d . The 
•finfliTigs su g g ested  p ro g re s s iv e  tu b u la r  damage, and seemed
to  in d ic a te  a poo r p ro g n o s is . Subsequent ex am in a tio n , s ix  
m onths/
-19-
m onths l a t e r  co n firm ed  t h i s  view* The p a t i e n t  th e n  had 
a  m odera te  d eg ree  o f  anaem ia and was s t i l l  p a s s in g  a  
c o n s id e ra b le  q u a n t i ty  o f  a lbum in  and b lood  in  th e  u r in e .
Of th e  fo u r  o th e r  c a s e s ,  Nos* 47 * 54 55 a11 shewed a  r i s e
in  t h e i r  c h o le s t e r o l  v a lu e s  d u rin g  c o n v a lescen ce  w h ile  No*59 
shewed v e ry  l i t t l e  change . Thus in  an a p p a re n tly  a c u te  
a t t a c k ,  an in c re a s e  in  th e  c h o le s t e r o l  c o n te n t when accom panied 
by p e r s i s t e n t  a lb u m in u ria  i s  in d ic a t iv e  o f  a c h ro n ic  le s io n #
In  th e  above c a s e s ,  th e  ch em ica l f in d in g s  se rv ed  to  
d i f f e r e n t i a t e  a c u te  end c h ro n ic  v a r i e t i e s  o f  th e  same ty p e  
o f  n e p h r i t i s .  The fo llo w in g  c a s e s  i l l u s t r a t e  th e  a p p l ic a t io n  
o f  th e  c h o le s t e r o l  re a d in g  to  th e  d i f f e r e n t i a t i o n  o f  ty p e s  o f  
r e n a l  l e s io n .  In  c a s e s  Nos# 48 and 52 > n e p h r i t i s  had been  
p re s e n t  f o r  s e v e ra l  months b e fo re  adm ission  to  h o s p i t a l ,  bu t 
th e  ty p e  o f l e s io n  was in  d o u b t. C l in i c a l l y ,  th e y  were 
reg a rd ed  a s  c a s e s  o f  a c u te  n e p h r i t i s  which were slow ly 
r e s o lv in g .  A study  o f  th e  p lasm a c h o le s t e r o l  however shewed 
i t  to  be unduly  r a i s e d  and su g g ested  th a t  th e  l e s io n  was o f  a  
more c h ro n ic  n a tu r e .  L a te r  o b se rv a tio n s  proved  t h i s  su rm ise  
to  be c o r r e c t .  Case No*52 was a  g i r l  o f  12 y e a rs  o f age 
whose r e n a l  c o n d it io n  d a te d  from an  a t t a c k  o f  s c a r l e t  f e v e r  
fo u r  months b e fo re .  T here  was no oedema or n i t r o g e n  r e t e n t io n  
on ad m iss io n  and th e  b lood  p re s s u re  was not r a i s e d .  T here  was 
however a  c o n s id e ra b le  degree o f  anaem ia. The u r in e  c o n ta in e d  
abundant album in and b lood  w ith  numerous g ra n u la r  c a s t s .  The 
c h o le s t e r o l  c o n te n t was found to  be 240 mgms. and th e  c a se  
appeared  to  be o f  a parenchym atous ty p e . Two m onths l a t e r  
however th e  b lood  p re s s u re  had r i s e n  by 10 mm o f  H g ., and th e  
ure% c o n c e n tr a t io n  t e s t  shewed a  l e s s  e f f i c i e n t  e x c r e t io n ,  
w h ile  th e  c h o le s te r o l  c o n te n t had f a l l e n  to  215 mgms. The 
l a t t e r  f in d in g  in  i t s e l f  was c o n firm a to ry  o f th e  f i r s t  
d ia g n o s is ,  bu t when c o n s id e re d  in  th e  l i g h t  o f th e  r i s i n g  
b lo o d /
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b lo o d  p r e s s u re  and d e c re a s in g  e x c re to r y  pow er, i t  seemed 
r a t h e r  to  in d ic a te  an i n t e r s t i t i a l  change in  th e  k id n e y s .
I n  o th e r  w ords th e  p a t i e n t  was d e v e lo p in g  in to  th e  "m ixed 
ty p e ” o f  n e p h r i t i s .
R e fe ren ce  h as  a lr e a d y  been made t o  th e  o p in io n  o f  
(6)
Henes t h a t  in  c h ro n ic  n e p h r i t i s  w hich i s  p ro g re s s in g  
fa v o u ra b ly  th e r e  i s  a  h y p e rc h o le s te r in a e m ia , w hereas in  
u raem ic  c a s e s  and f a t a l  o a se s  low v a lu e s  a re  found. I t  
i s  o f  i n t e r e s t  t h e r e f o r e  to  n o te  t h a t  c a se  No #57 wil° 
a  c h o le s t e r o l  c o n te n t  o f  166 mgms. one o f  th e  lo w est v a lu e s  
in  th e  g ro u p , d ie d  w ith in  s ix  m onths a f t e r  le a v in g  h o s p i t a l .
No uraem ic symptoms d ev e lo p ed , th e  oedema rem ained more o r 
l e s s  th e  same in  e x te n t and d i s t r i b u t i o n  as when th e  p a t i e n t  
was in  h o s p i t a l  and d e a th  appeared  to  have r e s u l te d  from 
p ro g re s s iv e  w eakness and anaem ia.
In  c o n t r a s t  t o  t h i s ,  a re  t h r e e  c a s e s ,  Nos. 48149 ®&d 50 ,
who a l l  had h ig h  v a lu e s ,  and in  two o f  whom f i n a l  re a d in g s
were over 400 mgms. On ex am in a tio n , one and a h a l f f and two 
y e a rs  l a t e r ,  th e s e  p a t i e n t s  were found in  good h e a l th ,  and 
a b le  f o r  work, a lth o u g h  s t i l l  e x c re t in g  c o n s id e ra b le  q u a n t i t i e s  
o f  album in in  th e  u r in e .  In  each  c a se  th e  c h o le s t e r o l  
c o n te n t had f a l l e n  to  no rm al. The c o n c lu s io n  reach ed  by ,
Henes would th e r e f o r e  ap p ea r to  be j u s t i f i e d .
(3)
In  t h i s  c o n n e c tio n  th e  v iew s o f Maxwell a re  d i r e c t l y  
opposed t o  th o s e  o f  H enes. Maxwell found t h a t  e a s e s  where 
th e  plasm a c h o le s t e r o l  rem ains h ig h  lo n g  a f t e r  th e  su b s id en ce  v 
o f  oedema a re  th e  c ase s  in  w hich uraem ia su p e rv e n e s , and in  
whom m ost marked v a s c u la r  changes o c cu r. The r e s u l t s  o f  
th e  p re s e n t  in v e s t ig a t io n  in d ic a te  t h a t  t h i s  d iv e rg e n ce  o f  
o p in io n  i s  p ro b ab ly  due to  a la c k  o f  o b s e rv a tio n s  on a l l  
c a s e s  over a s u f f i c i e n t l y  long  p e r io d . I t  i s  p o s s ib le  
t h a t  in  c a se s  w ith  h ig h  v a lu e s  on d is m is s a l  from h o s p i t a l  
t h e /
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tb e  c h o le  s t e r o l  c o n te n t  would have been found to  f a l l  
g ra d u a lly  as in  c a s e s  Nos. 48 , 49 &&& 5°* T h is  p ro lo n g ed  
o b se rv a t io n  m o d if ie s  th e  s ig n i f ic a n c e  t o  be a t ta c h e d  to  
h y p e rc h o le s te r in a e m ia  in  t h a t  th e  c o n d it io n  i s  no t 
alw ays perm anent. M oreover, t h i s  f a l l ,  as shown in  
c a s e s  Nos. 48 , 49 and 50» ma^ he reg a rd ed  as com parable 
t o  th e  moxfc r a p id  d e c l in e  w hich o ccu rs  in  a cu te  n e p h r i t i s .  
The c a s e s  r e p o r te d  by Maxwell in  whom h y p e rc h o le s te r in a e m ia  
p roved  to  be an u n fav o u ra b le  s ig n ,  were a l l  betw een 30 and 
50 y e a r s  o f  age , w hereas th e  p a t i e n t s  in  t h i s  s e r i e s  were 
only h a l f  t h a t  age, so th a t  in  th e  f o m e r ,  t h e  r e n a l  l e s io n s  
were p ro b ab ly  o f  a much more c h ro n ic  n a tu r e .
The a s s o c ia t io n  o f c h o le s t e r o l  and oedema in  parenchy­
m atous n e p h r i t i s  w i l l  now be c o n s id e re d .
The g r e a t e s t  oedema o c cu rred  in  a boy o f  fo u r te e n  
y e a r s ,  case  No«50, who had been d e c a p su la te d  two y e a r s  r*
b e fo re .  The d ia g n o s is  o f  parenchym atous n e p h r i t i s  had 
been  confirm ed  by h i s t o lo g i c a l  exam ination  o f  t i s s u e  e x c ise d  
a t  th e  tim e  o f  o p e ra t io n . The c h o le s te r o l  c o n te n t in  
t h i s  case  was 400 mgms.
T hree o f  th e  s i x  o a se s  shewing th e  g r e a te s t  oedema,
Nos. 49, 50, 51, 54, 55 and 58 , gave v a lu e s  o f  over 300 mgms. 
T hree c a s e s ,  Nos. 47 , 54, and 57, had norm al r e a d in g s , w ith  
s l i g h t  and m oderate deg rees o f oedema, w h ile  case  No. 48 w ith  
no g r e a t e r  a d eg ree  o f oedema, had a c h o le s te r o l  c o n te n t o f  
400 mgms. Thus a lt'hough  th e  m a jo rity  o f oedem atous c a s e s  
shewed a h y p e rc h o le s te r in a e m ia , th e r e  were a few n o tic e a b le  
e x c e p tio n s . W hile com parison o f c a rd ia c  c a se s  w ith  
oedema makes i t  c e r t a i n  t h a t  oedema o f r e n a l  o r ig in  and 
in c re a s e  in  th e  c h o le s te r o l  c o n te n t o f th e  b lood  a re  
c lo s e ly  r e l a t e d ,  i t  seems e v id e n t th a t  o th e r  f a c to r s  
most in f lu e n c e  th e  c o n d it io n  and determ ine  th e
—22—
th e  in c id e n c e  o f  oedema and h y p e rc h o le s te r in a e m ia  in  v a r io u s  
oases*
Qase No. 56 developed  pneum onia and empyema s h o r t l y  a f t e r  
d i s m is s a l ,  w h ile  c a se  N o .55 d ie d  o f  a p p e n d ic i t i s  and s e p t i ­
caem ia , t h r e e  m onths a f t e r  le a v in g  th e  m ed ica l w ards. P o s t 
mortem e x am in a tio n  o f  th e  l a t t e r  case  shewed e n la rg e d  k id n ey s  
w ith  a  su h acu te  n e p h r i t i s .  Case No. 56 i s  o f i n t e r e s t  i n  
v iew  o f  th e  p o s s i b i l i t y  o f  th e  pneumococous b e in g  a c a u s a t iv e
agen t in  th e  p ro d u c tio n  o f  th e  a n te c e d e n t  r e n a l  c o n d it io n .
(16 )
Slwyn s u g g e s ts  th e  p o s s i b i l i t y  o f  a pneum ococcal in f e c t io n  in  
th e  a c u te  n e p h r i t i s  p ro ce ed in g  th e  developm ent o f l i p o i d  
n e p h ro s is .
The c o r r e l a t i o n  o f  th e  p lasm a c h o le s t e r o l  w ith  plasm a
P r o t e in s .
I t  h as  been  found in  parenchym atous n e p h r i t i s  t h a t  th e  
a lbum in  g lo b u l in  r a t i o  o f th e  b lood  i s  d is tu r b e d ,  th e  a lbum in  
b e in g  much red u ced , w hile  th e  g lo b u l in  i s  r e l a t i v e l y ,o r  i t
(17)
may be a b s o lu te ly ,  in c re a s e d . Bang su g g e s te d  t h a t  th e  
c h o le s t e r o l  o f  th e  serum may be in  com b in a tio n  w ith  th e  
p r o te in s  and most p ro b ab lg  w ith  th e  g lo b u l in  f r a c t io n .
G a rd in e r  and G ainsborough w orking  on th e  c h o le s t e r o l  c o n te n t 
o f  n o m a l human p lasm a, found th a t  i t  was d i f f i c u l t  to  
d i s s o c ia t e  S te r o l  from th e  g lo b u lin  f r a c t io n  o f  p r o te in  and 
t h a t  a  v e ry  la r g e  p ro p o r t io n  o f  bo th  e s t e r s  and f r e e  
c h o le s t e r o l  was a s s o c ia te d  w ith  g lo b u l in ,  w h ile  a  v e ry  much 
sm a lle r  f r a c t i o n  was a s s o c ia te d  w ith  album in. They su g g e s te d  
t h a t  p o s s ib ly  changes in  t h e  a lb u m in -g lo b u lin  r a t i o  o f the  
plasm a m ight be a s s o c ia te d  w ith  v a r i a t i o n s  in  th e  S te r o l  
c o n te n t o f  th e  plasm a b o th  in  h e a l th  and d is e a s e .  Such an 
e x p la n a t io n  i s  in  acco rdance  w ith  th e  a s s o c ia t io n  o f  hyper­
c h o le s te r in a e m ia  w ith  c h ro n ic  parenchym atous l e s io n s .
(19 )
I t  h as a lso  been found by Handovsky, lohman and Bosse 
w orking
w orking w ith  ox serum , t h a t  th e  s t a b i l i t y  o f  th e  c h o le s t e r o l -
p r o t e in  c o m b in a tio n  depends on th e  w a te r  and s a l t  c o n te n t
o f  th e  serum . The l a t t e r  a re  known to  v a ry  in  n e p h r i t i s ,
and , i f  th e  f in d in g s  o f th e s e  w orkers h o ld  f o r  human a s  w e ll
a s  f o r  ox s e r a  i t  i s  obv ious t h a t  th e  c h o le s t e r o l  c o n te n t
w i l l  be in f lu e n c e d  by s e v e r a l  f a c t o r s .  I n  t h i s  c o n n e c tio n
(20 )
more re c e n t  work by P e te r* ,  Wakeman, E isenm an and l e e  i s  o f  
i n t e r e s t .  They found t h a t  th e  only  a b n o rm a lity  w hich was 
c h a r a c t e r i s t i c a l l y  and c o n s ta n t ly  p re s e n t  in  n e p h r i t i c  o a se s  
w ith  oedema was th e  r e d u c t io n  in  c o n c e n tr a t io n  o f  p r o t e in ,  
e s p e c ia l ly  th e  a lbum in  f r a c t i o n ,  in  th e  p lasm a, and th a t  t h i s  
was th e  on ly  change t h a t  c o u ld  be r e l a t e d  w ith  any c o n s is te n c y  
to  th e  o c cu rren c e  o f ,  o r  ten d e n cy  to  oedema. A no ther f in d in g  
o f  im p ortance  was t h a t  th e s e  p a t i e n t s  had d i f f i c u l t y  in  th e  
e x c r e t io n  o f bo th  c h lo r id e  and w a te r .
C o n c lu s io n s .
Prom c o n s id e r a t io n  o f t h i s  group  i t  w i l l  be seen  t h a t s -  
1# High c h o le s t e r o l  v a lu e s  a re  th e  r u le  in  c h ro n ic  parenchym atous 
n e p h r i t i s •
2. T hat oedema i s  u s u a l ly  a s s o c ia te d  w ith  h y p e rc h o le s te r in a e m ia , 
a lth o u g h  o c c a s io n a l  e x c e p tio n s  may o c cu r.
3* D uring c o n v a le sc e n c e , th e  c h o le s te r o l  l e v e l  te n d s  t o  r i s e  
r a th e r  th a n  to  f a l l .
4 . f u r t h e r  o b s e rv a t io n s  su g g e s t t h a t  t h i s  r i s e  may be tem p o ra ry , 
t o  be fo llo w ed  by a  g ra d u a l d e c rea se  to  no rm al.
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GROUP 5 .
Mixed Type o f  N e p h r i t i s  -  O ases Nos»60-63..
F iv e  e a s e s  have been  c la s s e d  in  t h i s  g roup , th e  e h a r a e te r ­
i s t i c  f e a tu r e s  o f  w hich were th e  a s s o c ia t io n  o f  oedema and 
m assive  a lb u m in u ria  w ith  o a rd io -v a s c u la r  changes*
Oedema was p re s e n t  in  ev e ry  c ase  a t  some tim e , bu t was 
g r e a te s t  in  c a se  No#63» wll° a c h o le s t e r o l  c o n te n t v a ry in g  
from 353 mgms* to  208 mgms.
T h ree  o f th e  p a t i e n t s  shewed v e ry  d e f in i t e  d e f ic ie n c y  
o f  u re a  e x c r e t io n ,  w h ile  the  fo u r th  had only s l i g h t  im pairm ent 
o f  t h i s  f u n c t io n .  A ll  th e  p a t i e n t s  had se v e re  headache, and 
v a ry in g  d e g re e s  o f  g a s t r o - i n t e s t i n a l  d is tu rb a n c e .
The maximum, minimum and mean v a lu e s  f o r  t h i s  group were 
333* 195 245 mgms. p e r  100 co s -  i . e .  th e  c h o le s t e r o l  l e v e l
te n d s  to  be r a i s e d .
The b e h a v io u r  o f  th e  c h o le s te r o l  d u rin g  th e  c o u rse  o f th e  
d is e a s e  in  each  c a se  w i l l  now be d is c u s s e d .
C ases Nos. 60 and 63 a re  o f  s p e c ia l  i n t e r e s t  because  th e  
subsequen t h i s to r y  i s  a v a i la b le .  Case N0 .60  shewed l i t t l e  
improvement c l i n i c a l l y  w h ile  in  h o s p i t a l .  A lthough th e  
oedema d is a p p e a re d , th e  se v e re  headache and dypnoea p e r s i s t e d .  
The c h o le s t e r o l  c o n te n t w hich was 200 mgms. on adm iss ion  f e l l  
in  s ix  weeks tim e  to  166 mgms. T h is  f a l l  was co—in c id e n t  
w ith  th e  d isa p p ea ran c e  o f  th e  oedema, so t h a t  th e  c h o le s t e r o l  
v a lu e  seemed in  t h i s  c a se  to  run  p a r a l l e l  w ith  th e  oedema, 
r a t h e r  th a n  w ith  th e  p a t i e n t 's  t r u e  c o n d it io n . The p a t i e n t  
d ied  from c a rd ia c  f a i l u r e  fo u r  months a f t e r  d is m is s a l  from  
h o s p i t a l .
Case No. 63 was ex trem ely  oedematous on ad m iss io n , tb s  
C h o le s te ro l  re a d in g  th e n  b e in g  333 mgms. Two months l a t e r  
t h i s  f ig u r e  had f a l l e n  to  303 mgms; th e  oedema had d isa p p e a re d  
and the  p a t ie n t  looked  and f e l t  much b e t t e r .  T here was no 
d e c re e  e __________________
d e c re a se  in  th e  a lb u m in u ria  how ever, and th e  u re a  c o n c e n tr a t io n  
t e s t  shewed a  l e s s  s a t i s f a c t o r y  e x c r e t io n  th a n  on a d m iss io n . 
Headache was p e r s i s t e n t .  Seven m onths l a t e r ,  th e  p a t ie n t  
was re a d m it te d  to  h o s p i t a l  w ith  g e n e ra l is e d  oedema, se v e re  
headache, v i s u a l  d is tu rb a n c e ,  dyspnoea, and g& stro— i n t e s t i n a l  
u p s e t .  The c h o le s t e r o l  o o n te n t was now found to  be 208 mgms. 
T h is  c a s e ,  t h e r e f o r e ,  l i k e  c a se  No. 23 , o f  th e  i n t e r s t i t i a l  
n e p h r i t i s  g ro u p , shewed a d e c rea se  in  th e  c h o le s t e r o l  c o n te n t 
w ith  th e  o n s e t  o f  uraem ic m a n if e s ta t io n s .  M oreover, t h i s  
decrease  in  th e  c h o le s t e r o l  o o n te n t ,  o c cu rred  o o - in c id e n t ly  
w ith  th e  rea p p ea ran c e  o f oedema which was no l e s s  e x te n s iv e  
th a n  on h i s  p re v io u s  adm iss ion  when th e  c h o le s t e r o l  o o n ten t 
was a t  i t s  h ig h e s t  l e v e l .
The r e s u l t s  in  t h i s  c a se  shew t h a t  th e  p resen c e  of 
extrem e oedema i s  no t in v a r ia b ly  a s s o c ia te d  w ith  a  h ig h  
c h o le s t e r o l  c o n te n t  and t h a t  th e  same d eg ree  o f  oedema in  th e  
same p a t i e n t  may be found when th e  c h o le s te r o l  c o n te n t shews 
such d iv e rg e n t re a d in g s  as 333 831 & 208 mgms. The i n t e r p r e t a t ­
io n  o f  t h i s  phenomenon canno t however be f u l ly  d isc u sse d  a t  
t h i s  s ta g e  and th e  q u e s tio n  w i l l  be r e f e r r e d  to  l a t e r  when a 
s e r i e s  o f oedem atous c a rd ia c  c a se s  have been c o n s id e re d .
In  c a se  N o .6 l oedema on adm iss ion  was v e ry  s l i g h t  and had 
d isa p p ea red  b e fo re  th e  f i r s t  e s t im a t io n  was made. The 
rea d in g  a t  t h i s  tim e  was 285 mgnis. The u re a  c o n c e n tra t io n  
t e s t  gave a s a t i s f a c t o r y  r e s u l t .  S ix  m onths l a t e r ,  t h e  
p a t ie n t  was re a d m itte d  on accoun t o f  p e r s i s t e n t  and se v e re  
headache, b u t o th e rw ise  h i s  c o n d it io n  seemed no w orse th an  
b e fo re . The b lood  p re s s u re  indeed  had f a l l e n  s l i g h t l y ,  bu t 
a u re a  c o n c e n tr a t io n  t e s t  shewed d e f in i t e  im pairm ent, whioh 
had n o t been  p re s e n t  on th e  p re v io u s  ad m iss io n . The 
c h o le s t e r o l  c o n te n t was 196 mgms. I t  i s  presum ed, in  th e  
l i g h t  o f th e  f in d in g s  in  c a s e s  o f c h ro n ic  i n t e r s t i t i a l  
n e p h r i t  i s /
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n e p h r i t i s ,  t h a t  changes o f  an i n t e r s t i t i a l  n a tu re  were 
p ro g re s s in g  in  t h i s  c a s e .  U n fo r tu n a te ly , no subsequen t 
d e t a i l s  o f  th e  m an 's  c o n d i t io n  a re  a v a i la b l e .
C ase S o *62 was a d m itte d  on account o f  g r e a t  w eakness 
and p a l l o r .  Oedema was s l i g h t  bu t headache and g a s t r o ­
i n t e s t i n a l  symptoms were very  s e v e re . The i n i t i a l  re a d in g  < 
in  t h i s  p a t i e n t  was 250 mgns* Two weeks l a t e r  when a l l  
oedema had s u b s id e d , a  second e s t im a tio n  gave a rea d in g  o f  
172 mgms. w h ile  a  t h i r d  e s t im a t io n  made th r e e  weeks a f t e r  
th e  seco n d , shewed t h a t  th e  c h o le s te r o l  had r i s e n  to  192 mgms.
At th a t  t im e , beyond a s l i g h t  a m e lio ra tio n  in  th e  g a s t ro ­
i n t e s t i n a l  symptoms, th e r e  was l i t t l e  change in  th e  p a t i e n t 's  
c o n d it io n . The s ig n i f ic a n c e  of th e s e  v a r i a t i o n s  i s  d o u b tfu l .  ,«l 
The f a l l  w hich o c cu rred  d u rin g  th e  f i r s t  two weeks may have 
been a s s o c ia te d  w ith  th e  d isa p p ea ran c e  o f oedema, but i f  t h i s  
were so , i t  i s  d i f f i c u l t  to  account fo r  th e  subsequent r i s e  
in  t h e  absence  o f any d e f i n i t e  change in  th e  c l i n i c a l  c o n d it io n  
On th e  o th e r  hand com parison  w ith  case  No.28  o f  th e  i n t e r s t i t i a l  
group s u g g e s ts  t h a t  th e  low f ig u re  fo llow ed  by a r i s e  may have 
been a s s o c ia te d  w ith  su b s id en ce  o f th e  uraem ic symptoms. I t  
i s  to  be n o ted  however t h a t  th e s e  were a lre a d y  d im in ish in g  
when th e  second  e s t im a t io n  was made and th e  low est rea d in g  
o b ta in e d . A nother p o s s ib le  e x p la n a tio n  su g g e s ts  i t s e l f  in  
t h i s  e a s e .  By rea so n  o f  long  c o n tin u ed  g a s t r o —i n t e s t i n a l  
d is tu rb a n c e  b e fo re  ad m iss io n  to  h o s p i ta l  t h i s  p a t i e n t  had 
reached  a v e ry  low s t a t e  o f  n u t r i t i o n .  As s t a r v a t io n  has 
been found t o  be  a s s o c ia te d  w ith  h y p e rc h o le s te r in a e m ia , i t  
i s  p o s s ib le  t h a t  th e  i n i t i a l  h ig h  re a d in g  may have r e s u l te d  
in  some m easure from in a n i t io n .
Case No. 64  had c o n s id e ra b le  oedema, and s l ig h t  a s c i t e s  
on ad m iss io n . The o n se t th r e e  weeks b e fo re  had been a c u te , 
and th e r e  was no h is to ry  o f  re n a l  d is e a s e .  E xam ination  
r e v e a le d /
-27-
re v e a le d  an  u n u su a lly  h ig h  b lood  p re s s u re  w hich d id  no t 
f a l l  t o  any g r e a t  e x te n t .  The a r t e r i e s  were p a lp a b le  
hut n o t m arkedly  th ic k e n e d . The o h o le s te r o l  c o n te n t 
w hich  was o v e r 300 mgms. on ad m iss io n  rem ained h ig h , and 
shewed no ten d en cy  tow ards a d e c re a s e . C l in i c a l l y ,  th e  
p a t i e n t  im proved c o n s id e ra b ly  a lth o u g h  th e r e  was no 
c o rre sp o n d in g  improvement in  th e  s t a t e  of u r in e  o r  b lo o d . 
C o n c lu s io n s .
As m ight be e x p ec te d  in  th e  "m ixed” ty p e  o f  c a s e , 
th e  s ig n i f ic a n c e  o f  v a r i a t i o n s  in  th e  c h o le s t e r o l  o o n ten t 
i s  more d i f f i c u l t  t o  i n t e r p r e t ,  and indeed  so many f a c to r s  
a re  in v o lv e d , t h a t  th e  re a d in g s  p e r  s e , a re  o f  l i t t l e  
d ia g n o s t ic  v a lu e .
The f a c t  o f  g r e a te s t  i n t e r e s t  which em erges from a  
s tu d y  o f  t h i s  sm all group i s  the a s s o c ia t io n  o f  a  f a l l  in  
th e  c h o le s t e r o l  c o n te n t o f  th e  plasm a w ith  th e  o n se t o f  
u raem ia , i r r e s p e c t iv e  o f  th e  p resen ce  o r  absence o f  
oedema.
oOo-
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R enal C ases o th e r  th a n  N e p h r i t i s .
C ases Nos*65-71.
E s t im a tio n s  were made in  seven e a se s  o f t h i s  ty p e ,  
a s  f o l lo w s : -
One e a se  o f  a n g io n e u ro tic  oedema was in v e s t ig a te d  
and i s  in c lu d e d  in  t h i s  group*
The c h o le s t e r o l  c o n te n t ranged from a  minimum o f  
l^O t o  a  maximum o f  208 mgms*, w ith  a  mean v a lu e  o f  171 mgms 
th a t  i s  t o  say  th e  re a d in g s  were wLthin norm al l i m i t s .  I t  
i s  o f  i n t e r e s t  t h a t  th e  o ase  o f  p y e lo n e p h r i t i s  shewed no 
h y p e rc h o le s te r in a e m ia  — 182 mgms. Presum ably , th e  
in f e c t iv e  n a tu re  o f  th e  l e s io n ,  te n d in g  r a t h e r  to  a  hypo— 
o h o le s te r in a e m ia  would c o u n te rb a la n c e  any in c re a s e  in  
c h o le s t e r o l  w hich m ight have been a s s o c ia te d  w ith  th e  
n e p h r i t  i s .
P y e l i t i s  
P y e lo n e p h r i t i s  
C y s t ic  and T u b u la r Kidney 
P o ly c y s t ic  K idney 
F u n c tio n a l  A lbum inuria
3 o a se s
1 c ase  
1 "
1 "
1 w
 0O0-
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O ardiao  C ases w ith  Oedema.
O ases H os.72 -78*
T h is  g roup  co m p rises  n in e  c a rd ia c  c a s e s  a l l  o f  whom 
had e x te n s iv e  oedema, and o f  whom s e v e ra l  had a ls o  hydro­
th o ra x  and a s c i t e s .  In  ev ery  case  th e r e  was a s l i g h t  
a lb u m in u ria , th e  r e s u l t  o f  venous c o n g es tio n  a s s o c ia te d  
w ith  a  f a i l i n g  h e a r t .
The maximum, minimum and mean v a lu e s  were 196 , 135 
146 mgms. r e s p e c t iv e ly .  I t  i s  notew orthy  t h a t  in  no 
p a t i e n t ,  how ever g r e a t  t h e  oedema, was th e  c h o le s te r o l  
c o n te n t above 200 mgms.
T h is  g roup  form s an in te r e s t i n g  c o n tr a s t  t o  th e  o a se s  
o f  parenchym atous n e p h r i t i s ,  and r a i s e s  th e  much debated  
Q u estio n  a s  t o  th e  n a tu re  o f  oedema o f  re n a l  o r ig in .
The f a c t  t h a t  in  n e p h r i t i s  oedema i s  f r e q u e n t ly  found 
in  a s s o c ia t io n  w ith  a h y p e rc h o le s te r in a e m ia  w hile  in  th e  
oedema o f  c a rd ia c  o r ig in ,  t h i s  does no t occu r, shews th a t  
a c lo s e  r e l a t i o n s h ip  e x i s t s  betw een re n a l  oedema and 
h y p e rc h o le s te r in a e m ia . As has been p o in te d  o u t, in  
c o n s id e r a t io n  o f  th e  fo re g o in g  c a s e s ,  oedema i s  not alw ays 
a s s o c ia te d  w ith  an  e x c e ss  o f c h o le s t e r o l ,  and c o n v erse ly  
a few c a s e s  o f n e p h r i t i s  w ith  h y p e rc h o le s te r in a e m ia  shew 
no oedema. F u r th e r ,  when th e  two a re  c o - e x is te n t ,  th e r e  
i s  no c o n s ta n t  p ro p o r t io n  betw een them* I t  i s  to  be 
remembered a ls o  t h a t  in  o th e r  c o n d it io n s  such a s  d ia b e te s  
and a r t e r i o / s c l e r o s i s  h y o e rc h o le s te r in a e m ia  i s  f r e q u e n t ly
■A
found w ith o u t any oedema. I t  i s  a p p a re n t , t h e r e f o r e ,  t h a t  
th e  r e l a t i o n s h i p  betw een h y p e rc h o le s te r in a e m ia  and oedema 
i s  no t s im p ly  one o f  cause  and e f f e c t .
V ario u s  t h e o r i e s  a s  t o  th e  n a tu re  of oedema in
( 2 )
parenchym atous n e p h r i t i s  have been  advanced. E p s te in  
c o n s id e re d /
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c o n s id e re d  t h a t  t h e  oedema was due to  changes in  th e
plasm a p r o t e i n s  and t h a t  parenchym atous n e p h r i t i s  was a
m e tab o lic  d i s o r d e r  a s s o c ia te d  w ith  hyp o th y ro id ism . In
( 22)
su p p o rt o f  t h i s  th e o ry  i s  h is  own w ort on th e  r e l a t i o n -  ^
sh ip  o f  c h o le s t e r o l  to  b a s a l  m etabolism . He found in
h y p o th y ro id ism , where th e  m e tab o lic  r a t e  i s  low, t h a t  th e
(23)
c h o le s t e r o l  c o n te n t  was h ig h . Aub and Pu B ois a ls o
found t h a t  t h e  b a s a l  m etabolism  was d ec reased  in  th e
parenchym atous ty p e  o f  n e p h r i t i s ,  th u s  le n d in g  f u r t h e r
su p p o rt to  E p s t e in Ts c o n c e p tio n  o f  th e  d is e a s e .
(24)
B lo o r c o n s id e re d  t h a t  th e r e  was re ta rd e d  a s s im ila t io n  
o f  f a t s  a s s o c ia te d  w ith  an a c id o s is ,  w h ile  H in d e r, Lundsgaard
( 2 5 )
and Van S lyke  b e lie v e d  t h a t  i t  was th e  mechanism o f  t r a n s f e r
o f  f a t  t o  t h e  t i s s u e s  which was u p s e t .
(26)
l a h r  co n c lu d ed  th a t  oedema r e s u l te d  from changes in  
th e  c a p i l l a r y  w a l ls ;  t h a t  some e x tra ? -re n a l f a c t o r  was 
re s p o n s ib le  f o r  le s io n s  b o th  in  th e  c a p i l l a r i e s  and in  
th e  k id n e y s  and f o r  th e  c h o le s t e r o l  i n f i l t r a t i o n  o f  th e  
k id n ey s w hich  o c c u rs  in  th e s e  c a s e s .
U n t i l  th e  v a l i d i t y  o f  one or more o f  th e s e  argum ents 
i s  co n firm ed , and u n t i l  th e  m etabolism  o f  c h o le s te r o l  i s  
more f u l l y  u n d e rs to o d , th e  e x a c t  r e l a t io n s h ip  o f  
c h o le s te r in a e m ia  to  oedema must rem ain in  doubt.
0O0-
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jSujarnary and C o n c lu s io n s .
1* W hile t i ie  m a jo r i ty  o f  w orkers c o n s id e r  th e  norm al range 
o f  th e  c h o le s t e r o l  c o n te n t o f  th e  plasm a to  l i e  betw een 
130 and 200 mgms. p e r  100 c o s . ,  th e  r e s u l t s  o f  t h i s  
i n v e s t i g a t i o n  su g g es t t h a t  th e  upper norm al l im i t  f r e q u e n tly  
exceeds th e  a c c e p te d  f ig u r e .
2. In  a c u te  n e p h r i t i s  th e  m ain f in d in g s  a re s
(a) W hile th e  l e v e l  o f  c h o le s t e r o l  may o r may n o t be 
unduly h ig h , reco v ery  i s  accom panied by a d e c re a se .
(b) A ta r d y  f a l l  i s  a s s o c ia te d  w ith  a  slow  o r incom plete  
re c o v e ry .
( c ) ‘The deg ree  o f oedema i s  no t p ro p o r t io n a l  to  th e  
amount o f  c h o le s t e r o l  in  th e  p lasm a.
(d) The o n se t o f  c o n v u ls io n s  i s  no t c lo s e ly  r e l a te d  to
an abnorm al c h o le s t e r o l  c o n te n t;  where n i t r o g e n  r e te n t io n  
i s  p re s e n t  (one c a se )  th e  c h o le s te r o l  c o n te n t i s  no im al.
3* C hronic  I n t e r s t i t i a l  n e p h r i t i s .
(a) I n  t h i s  ty p e  o f  n e p h r i t i s ,  th e  p lasm a c h o le s te r o l  i s  
w i th in  norm al l i m i t s ,  u n le s s  very  pronounced a r t e r i a l  
d e g e n e ra t io n  i s  p r e s e n t .
0 >) The o n sd t o f  u raem ia  i s  accompanied by a  f a l l  in  th e  
c h o le s t e r o l  l e v e l .
(o) Recovery from uraem ia  i s  a tte n d e d  by a r i s e  in  th e  
c h o le s t e r o l  c o n te n t .
4* A r te r io  S c l e r o s i s .
(a ) In  t h i s  c o n d it io n ,  where a re n a l  l e s io n  i s  p r e s e n t ,  
t h e  c h o le s t e r o l  v a lu e  i s  c o n s ta n t ly  h ig h .
5* C hronic Parenchym atous H e p h r i t i s .
(a )  The p lasm a c h o le s t e r o l  i s  r a is e d  to  a  g r e a t e r  deg ree  
in  t h i s  ty p e  o f  n e p h r i t i s  th a n  in  any o th e r .
(b£ Oedema i s  u s u a l ly  a s s o c ia te d  w ith  h y p e rc h o le s te r in ­
aem ia, b u t o c c a s io n a l e x c e p tio n s  may o ccu r.
-32-
6 * The Mixed Type o f  H e p h r i t i s .
Ho c o n s ta n t  v a lu e s  a re  found in  t h i s  g roup , h u t th e  
av erag e  f ig u r e  i s  above n o m a l .
7* I n  R enal C o n d itio n s  o th e r  th a n  n e p h r i t i s ,  no h y p e r-  
o h o le s te r in a e m ia  i s  found.
8 . C ard iac  c a s e s  w ith  oedema shew no in c re a s e  in  p lasm a 
c h o le s t e r o l .
The m ain d ia g n o s t ic  v a lu e  o f  c h o le s te r o l  e s t im a t io n s  
i s  in  th e  d i f f e r e n t i a t i o n  betw een re n a l  and c a rd ia c  oedema* 
In  t h i s  c o n n e c tio n , i t  sho u ld  be n o ted  t h a t  th e  d i f f e r e n t ­
i a t io n  i s  m ost c e r t a i n  in  ch ro n ic  c a s e s , where a  h ig h  v a lu e  
w il l  a lm ost c e r t a i n l y  be o b ta in e d  in  th e  p resen ce  o f  a 
re n a l l e s io n .  In  a c u te  o a se s , th e  t e s t  i s  not so t r u s t ­
w orthy, bu t a  h ig h  v a lu e  fa v o u rs  t h e  d ia g n o s is  o f n e p h r i t is *  
In  a lm ost a l l  c a s e s ,  th e  n e c e ssa ry  d i f f e r e n t i a t i o n  can  be 
made from a  s in g le  e s t im a t io n .
In  th e  second  p la c e ,  a  s in g le  e s t im a t io n  i s  o f  v a lu e  
in  e s t a b l i s h in g  a  d ia g n o s is  o f uraem ia bu t i t  i s  o b v io u sly  
n e c e s sa ry  t o  c o n s id e r  t h i s  f in d in g  in  c o n ju n c tio n  w ith  th e  
o th e r  c l i n i c a l  f e a tu r e s  o f  th e  c a s e .
The t e s t  i s  o f v a lu e , in  th e  t h i r d  p la c e ,  in  t h a t  i t  
s u p p l ie s  an  a id  to  p ro g n o s is  in  r e n a l  c a s e s .  Por t h i s  
p u rp o se , a  s in g le  e s t im a t io n  i s  i n s u f f i c i e n t  and a s e r i e s  
o f  o b s e rv a t io n s  must be made.
I n  i n t e r p r e t i n g  th e  b e h av io u r o f  th e  c h o le s t e r o l ,  th e  
ty p e  o f  n e p h r i t i s  must be borne in  m ind. Thus in  an a c u te  
n e p h r i t i s  a  f a l l  in  th e  c h o le s t e r o l  l e v e l  i s  a  fav o u ra b le  
s ig n ,  w hereas in  ch ro n ic  n e p h r i t i s ,  a  f a l l  i s  g e n e ra l ly  
u n fa v o u ra b le , and a s s o c ia te d  w ith  th e  o n se t o f  u raem ia .
C o n v e rse ly , a  r i s e  in  c h o le s te r o l  in  a c u te  n e p h r i t i s  
s u g g e s ts  th e  developm ent o f  a  more perm anent l e s io n ,  w hile  
in  c h ro n ic  n e p h r i t i s  e s p e c ia l ly  o f  th e  i n t e r s t i t i a l  ty p e ,
« /
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a r i s e  f r e q u e n t ly  c o in c id e s  w ith  c l i n i c a l  improvement* 
A d d it io n a l  in fo rm a tio n  can be o b ta in e d  by n o tin g  
th e  r a t e  o f  f a l l  in  c a s e s  o f  ao u te  n e p h r i t i s ,  a  slow  f a l l  
i n d ic a t in g  a ta r d y  recovery*
The above c o n c lu s io n s  r e l a t e  t o  th e  p r a c t i c a l  
a p p l i c a t io n  o f  th e  t e s t ,  bu t i t  i s  o f  i n t e r e s t  to  no te  t h e  
r e l a t io n s h ip  o f  th e  c h o le s t e r o l  c o n te n t o f  th e  plasm a to  
n i t ro g e n  r e t e n t i o n ,  and to  oedema*
The c h o le s t e r o l  v a lu e ,  in  g e n e ra l ,  v a r i e s  in v e rs e ly  *
w ith  th e  n i t r o g e n  r e t e n t io n .
As re g a rd s  th e  r e l a t i o n s h ip  to  oedema, t h i s  has been I 
d e a lt  w ith  in  d e t a i l  in  th e  d i f f e r e n t  g ro u p s, but on th e  , 
whole no d i r e c t  p r o p o r t io n  e x i s t s  betw een th e  two* *
The r e s u l t s  o f  t h i s  i n v e s t ig a t io n  shew t h a t  c h o le s te r o l  
e s t im a t io n s  have a  d e f i n i t e  d ia g n o s t ic  and p ro g n o s tic  v a lu e  
in  th e  s tu d y  o f  n e p h r i t i s .
My thanks are due to  th e  Muirhead T rustees for  th e ir  
grant o f  a S ch o la rsh ip , and to  P ro fesso r  W*K*Hunter whose 
p a tie n ts  were in v e stig a ted *
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